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Die Verbindungen der allgemeinen Formel I sind nicht mehr neu. 

In (1), Anspruch 1 wird ebenfalls eine allgemeine Formel aufgezeigt, die Verbindungen nach 
geltendem Anspruch 1 umfasst. So kommt man mit den Bedeutungen aus (1), Anspruch 1 
R 1 = Wasserstoff, R 2 = Wasserstoff, R 3 = Cycloalkyl und m = 1 - 5 zwanglos zu den anmel- 
dungsgema&en Verbindungen. 

Die vorgeschlagene Verwendung der beanspruchten Verbindungen unterscheidet sich von 
der in (1) aufgezeigten. 

Die Verwendungsanspruche sind bis jetzt aber rein aufgabenhaft formuliert. Auch in den Bei- 
spielen sind bis jetzt lediglich Testmdglichkeiten aufgezeigt worden. Messergebnisse selbst 
sind nicht offenbart. 

Deshalb lasst sich die Erfindungshohe der vorgeschlagenen Verwendung nicht beurteilen. 

Aus den genannten Grunden ist mit der Zuruckweisung der vorliegenden Anmeldung man- 
gels Neuheit zu rechnen. 
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Description 

The present invention relates to the use of hydroxamates as inhibitors of A s -lipoxygenase and thus as 
antiallergy agents. These compounds have the structural formula 



l 

OR 



wherein R 1 is hydrogen, lower alkyl, aryl, lower aikenyl, cycloalkyl, aralkyl or 



il 

(CH 2 ) n C-X 

wherein n is 1 to 4 and X is hydroxy, lower alkoxy, amino Ci-CValkylamino or Ci-Ci-dialkyiamino; 
R 2 is hydrogen or lower alkyl; and 

R 3 is C1-C20 alkyl, C3-C20 aikenyl, aryl, aryl-alkyl, cycloalkyl, aryl-alkenyl, alkoxy, lower alkenyloxy, 
aryl-alkoxy or cycloalkyloxy; and m is 0 to 5. 

Such compounds where R 2 is lower alkyl are novel compounds. Also novel are N-hydroxy-N-methyl- 
[1 , 1 '-biphenylylM-acetamide, N(1 ,1 f -dimethylethyl)-N-hydroxy-[1 ,1 '-biphenylylM-acetamide. N-hydroxy-N- 
phenylbenzenebutanamide. N-hydroxy-N-(phenylmethyl)cyclohexane acetamide. N-hydroxy-N- 
(phenylmethyl)benzenebutanamide and N-hydroxy-N-pentylbenzenebutanamide. 

Where R 1 is 

O 

-(CH 2 ) n -l:-oH 

and R 2 is H, the above compounds may form binary or dibasic salts such as with alkali metal, such as a 
dilithium, disodium or dipotassium salt; where R 1 is other than 



(CH 2 ) n ~OOH 



and R 2 is H, the above compounds will form only a monobasic salt In addition, the compounds of formula I 
will form salts with dicyclohexylamine or other amines as well as with tris(hydroxymethyl)aminomethane, 
glucamine and other amines. 

The term "lower alkyl" or "aJkyl" as employed herein by itself or as part of another group includes both 
straight and branched chain radicals of up to 12 carbons, preferably I to 8 carbons, such as methyl, ethyl, 
propyl, isopropyl, butyl, t-butyl, isobutyl. pentyl, hexyl. isohexyl. heptyl, 4,4-dirnethylpentyl, octyl, 2.2.4- 
trimethylpentyl. nonyl, decyl, undecyl, dodecyl, the various branched chain isomers thereof, and the like as 
well as such groups including a halo-substituent, such as F, Br, CI or I or CF 3 , an alkoxy substituent. an aryl 
substituent, an alkyl-aryl substituent, a haioaryl substituent, a cycloalkyl substituent, an alkylcycloalkyl 
substituent, hydroxy, an alkyiamino substituted, an alkanoylamino substituent an arylcarbonylamino sub- 
stituent, a nitro substituent, a cyano substituent, a thiol substituent or an alkylthio substituent 

The term M Ci-C2o alkyl" as employed herein includes the above alkyl radicals of I to 8 carbons and. 
more as well as alkyl radicals of up to and including 20 carbon atoms, preferably from 4 to 16 carbons, 
such as in addition to the C4 to Ct2 alkyl radicals set out above, tridecyl, tetradecyl. pentadecyl, hexadecyl, 
heptadecyl, octad cyl, nonadecyl, eicosanyl including all isomers thereof with or without the above 
substituents. 

The term "cycloalkyl" employed herein by itself or as part of another group includes saturated cyclic 
hydrocarbon groups containing 3 to 12 carbons, preferably 3 to 8 carbons, which include cyclopropyl. 
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cyclobutyl, cyclopentyl. cyclohexyl, cycloheptyl, cyclooctyl, cyclodecy! and cyclododecyl, any of which 
groups may be substituted with 1 or 2 halogens, 1 or 2 lower alkyl groups, 1 or 2 lower alkoxy groups, an 
aryl group, 1 or 2 hydroxyl groups, 1 or 2 alkylamino groups, 1 or 2 alkanoylamino groups, 1 or 2 
arylcarbonylamino groups, 1 or 2 amino groups, 1 or 2 nrtro groups, 1 or 2 cyano groups, 1 or 2 thiol 
5 groups and 1 or 2 alkylthio groups. 

The term "aryl" or "Ar" as employed herein by itself or as part of another group refers to monocyclic or 
bicyclic aromatic groups containing from 6 to 10 carbons in the ring portion, such as phenyl, naphthyl, 
substituted phenyl or substituted naphthyl wherein the substituent on either the phenyl or naphthyl may be 
1 or 2 lower alkyl groups, 1 or 2 halogens (CI, Br, or F), 1 or 2 lower alkoxy groups, 1 or 2 hydroxyl groups, 
70 1 or 2 alkylamino groups, 1 or 2 alkanoylamino groups, 1 or 2 arylcarbonylamino groups, 1 or 2 amino 
groups, 1 or 2 nitro groups, 1 or 2 cyano groups, 1 or 2 thiol groups and/or 1 or 2 alkylthio groups. 

The term "aralkyl", "aryl-alkyr or "aryl-lower alkyP as used herein refers to lower alkyl groups as 
discussed above having an aryl substituent, such as benzyl. 

The term "lower alkenyl" or "alkenyl" as employed herein by itself or as part of another group includes 
rs an unsaturated hydrocarbon group having from 3 to 8 carbons and a single carbon-carbon double bond, 
such as ethenyl, 1-propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl and the like. 

The term tt C 3 -C2o alkenyl" includes straight or branched chain radicals of from 3 to 20 carbons, 
preferably 4 to 16 carbons in the normal chain, which include one double bond in the normal chain, such as 
any of the lower alkenyl grups mentioned above as well as 2-hexenyl, 3-hexenyI, 2-heptenyl, 3-heptenyl, 4- 
20 heptenyl, 3-octenyl, 3-rtonenyl, 4-decenyl, 3-undecenyl, 4-dodecenyl, 2-tridecenyl, 3-tetradecenyl, 1-pen- 
tadecenyl, 2-hexadecenyl, 4-heptadecenyl, 7-octadecenyl, 6-nonadecenyl and 8-eicosenyl, 2,5-hexadienyl, 
3,7-octadienyl, 2,6-decadienyl, 3.9-pentadecadienyl, 4,12-nonadecadienyl. including all isomers thereof and 
the like. 

The term, "aryl-alkenyl" as used herein refers to lower alkenyl groups as discussed above having an 
25 aryl substituent 

The term "lower alkoxy", "alkoxy", "lower alkenyloxy", "cycloalkoxy" or "aralkoxy" includes any of the 
above lower alkyl, alkyl, lower alkenyl, cyclqalkyl or aralkyl groups linked to an oxygen atom. 

The term "alkanoy!" as used herein by itself or as part of another group refers to a lower alkyl group 
linked to a carbonyl group. 

30 The term "halogen" or "halo" as used herein refers to chlorine, bromine, fluorine or iodine with chlorine 
being preferred. 

The terms "(CH2) m " and "(Chfe)!*". include a straight or branched chain radical having from 0 to 5 
carbons in the normal chain in the case of "(CH2) m w , and 1 to 4 carbons in the normal chain in the case of 
fl (CH 2 ) n " and may contain one or more lower alkyl or halo substltuents. Examples of (CH 2 ) m and (CH 2 ) n , 
35 groups include CH2. 

•CH- , -CH- , 
I I 
CH 3 C 2 H 5 



40 



SO 



-CH-CH-, -CH-CH 2 -, CH 2 CH 2 , <CH 2 ) 3 , (CH^, 
I CH3 CH 3 
CH3 . 

^3 <fH 3 
-CH 2 -CH 2 -<p-, (CH 2 ) 5< -(CH 2 ) 2 -CH-, -CI^-C-, 



CH 3 



I 2 j_ 



-CH 2 -<JH— <p-CH 2 -, -CH 2 -CH-CH 2 -CH-, and the like. 
CH 3 CH 3 CH 3 CH 3 



Preferred are those compounds of the invention wherein m is 1, 2 or 3, R' is alkyl, such as m thyl, 
pentyl, phenyl or phenylalkyl, R 2 is H and R 3 is biphenyl, cycloalkyl or phenyl. 
55 The various compounds of the invention may be prepared as described below. 
Compounds of formula I wherein R 2 is H may be prepared as follows. 
The acid of the structure A 



3 




- -v 
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20 



A R 3 -(CH 2 ) m -C-OH 

5 

is subjected to a coupling reaction by reacting A with an O-protected hydroxyl amine of the structure B 
B NH2-O Protecting group 

70 (wherein the protecting group is benzyl, tetrahydropyranyl, methylthiomethyl or methoxymethyl) 

at a temperature within the range of about -15 to about 25" C, employing a molar ratio of B:A within the 
range of about 1:1 to about 2.5:1, in the presence of an activating catalyst such as 1 -hydroxybenzotriazole 
and a coupling reagent such as N.N'-dicyclohexylcarbodiimide (DCC) and an organic base such as 
triethylamrne to form hydroxamate li 

T5 

O 

1 1 R 3 - ( CH 2 ) m 4!-NH-0-Protecting group 

The hydroxamate II is then reacted with halide C 
C HahR 1a 

25 (wherein Hal is I, Br or CI and R 1a is the same as R 1 where R 1 is to be lower alky I, aryl. cycloalkyl. aralkyl 
or 

O 

- < CH 2>n^ X 

wherein X is lower alkoxy in the final product) 

at a temperature within the range of about 50 to about 110* C, employing a molar ratio of C:ll of within the 
range of about 1:1 to about 3:1, in the presence of a base such as sodium hydride and an inert organic 
35 solvent such as toluene or benzene to form compound III 

O 

III R 3 -(CHJ Xn-R 19 

40 2 m,, 

OProtecting group 

The protected compound III where the protecting group is benzyl is then subjected to hydrogenolysis 
and hydrogenation by treating compound III with hydrogen in the presence of a palladium hydroxide on 
45 carbon catalyst to form the compounds of the invention IV 

O 

IV R 3 -(CH, ) -C-N-R 1 

so 2 m I 2 

wherein R 1 is (CH 2 )n-C02alkyl f alkyl, aryl, cycloalkyl or aralkyl, R 2 is H and R 3 is C1-C20 alkyl or aryl-alkyl. 
However, where R 1 is to be 

55 



4 
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O 

(CH 2 ) n -C-OH, 

5 

the ester group in IV may be removed by treating with an alkali metal hydroxide such as lithium hydroxide 
in an organic solvent such as dioxane or methanol. 
Where R 1 in the final product is to be 



TO 



75 that is, n is 1, and X is OH or alkoxy, then the protected compound II will be reacted with allyl bromide 
(BrChbCH » CH2) to form the intermediate Ilia 

Ilia 

R 3 - ( CH 2 ) m -C-N-CH 2 -CH=CH 2 

OProtecting group 

25 

which is then treated with ozone, Jones reagent (hfeCrO^/FbSO^/HzO) and diazomethane to form the ester 
1Kb 

8 

R - ( CH 2 ) m -C-N[-CH 2 C0 2 CH 3 

OProtecting group 

35 

Ester II Ib may then be subjected to hydrogenolysis as described above to form the ester IVa of th 
invention 



40 IVa 



R 3 -(CH 2 ) m -l:-N-CH 2 -C0 2 CH3 



which may then be hydroiyzed to the corresponding acid IVb. 



so 3 Q " 

IVb R -<CH 2 ) m ^C-N-CH 2 -C0 2 H 

OH 

55 Where it is desired to form compounds wherein R 3 C3-C20 is alkenyl or aryl-alkenyl and/or R 1 is lower 
alkenyl, the prot cting group (where the protecting group is either tetrahydropyanyl or methoxymethyl) may 
be removed by treating III or lllb with acetic acid without reducing the double bond in the R 3 group and/or 
in the R 1 group. Alternatively, wti n the protecting group is methyrthiomethyl, it can be removed by 



5 
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treatment with CuOCuCI 2 in aqueous acetone without reducing the double bond in the R 3 group or in the 
R 1 group. 

Where it is desired to prepare compounds of the invention wherein R 1 is 

s O 

II 

-<CH 2 ) n -C-X 

and X is amino, alkylamino or dialkylamino (wherein each afkyl of the dialkyl group is the same or different), 
io then compound III wherein R 1 is 

f 

-(CH 2 ) n -COalkyl 

is hydroiyzed to the corresponding acid IIIA by reacting II! with lithium hydroxide in the presence of a 
solvent such as dioxane as described above 



15 



20 



IIIA o 
25 (^Protecting group 



* 3 -<CH 2 ) m -'c-N- ( CH 2 ) n JoH 



The acid IIIA is then treated with an activating agent such as isobutylchloroformate, organic base such as 
triethylamine and inert organic solvent such as acetonitrile and reacted with ammonium hydroxide where X 
30 is amino or with an appropriate alkylamine or dialkylamine where X is alkylamino or dialkylamino, 
respectively, to form amide IIIB 



ins o o 

R3 -«^)»-8-j'-(CH 2 ) n -l!.x 

OProtecting group 



40 Compound IIIB where the protecting group is' benzyl may then be subjected to hydrogenolysis and 
hydrogenation as described above to form IVA 



O OH p 
R3 - (CH 2>m^-< CH 2 ) n-"- x 

Compound IIIB where the protecting group is tetrahydropyranyl may also be treated with acetic acid to 
so remove the protecting group to form the corresponding compound wherein R 3 is alkenyl. 

Compounds of the invention wherein R 1 is hydrogen may be prepared by removing the protecting 
group of compound II. for example, by treating II, where the protecting group is tetrahydropyranyl. with an. 
acid catalyst such as pyridinium p-toluene sulfonate in the presence of an alcoholic solvent such as 
methanol, to form IIA 



IVA 

. 45 



6 
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IIA 



OR 



(wherein R 2 is hydrogen) 

Compound IIA may be reduced as described above to form the corresponding compound wherein R 3 is C 3 
10 to C20 alkyl- 

Preparation of .compounds of formula IIA wherein R 2 is alkyl. that is compound V, is described 
hereinafter. 

Compounds of the invention wherein R 2 is alkyl and R 3 is C1-C20 alkyl or aryl-alkyl may be prepared 
by subjecting acid A to a coupling reacting as described above except that the hydroxylamine coupling 
75 reagent employed has. the structure 

D NH 2 -0-alkyl 

to form the hydroxamate V 

20 

O 

V R 3 -(CH 2 ) m -C-NH-0-alkyl 

25 

The hydroxamate V is then reacted with halide C as described above to form the compound of the invention 
of the structure VI 



30 O 

VI R 3 -(CH 0 ) -tl-N-R 1 

Oalkyl 

35 

Compound VI may be reduced as described above to form the corresponding compound wherein R 3 is C3- 
C20 alkyl and/or may be hydrolyzed (where R 1 is 

0 



-(CH 2 ) n )-l!oallcyl) 



to form the corresponding acid. 
4S Compounds of formula I wherein R 2 is H may also be prepared by treating the acid A 



O 

3 H 
A R -(CH-) -COH 

with oxalyl chloride in the presence of an inert organic solvent such as benzene, ethyl ether or 
tetrahydrofuran under an inert atmosphere such as argon to form the corresponding acid chloride E 

55 



7 
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3 8 
* -«=V B -e-ci 



which is then reacted with hydroxylamine F 



10 £ H-N-R • HC1 

I 

OH 



in the presence of an inert organic solvent such as tetrahydrofuran and in an organic base such as 
75 triethylamine to form the compounds of the invention HA 



/ HA R 3 -<CH.) -C-N-R 1 

20 m | 

OH 

Compounds of formula I wherein R 2 is alkyl may be prepared from compound IIA by treating IIA with a 
base such as sodium hydride and an alkyl haiide (Hal-Alkyl) in the presence of an inert organic solvent such 
25 as tetrahydrofuran and dimethyrformamide, to form compounds of the invention VIA 



VIA . R 3 -<CH 2 ) m -t l -N.R 1 



30 O-alkyl 

In an alternative method, compounds of formula I of the invention may be prepared by subjecting acid 
A to a coupling reaction by reacting acid A with an amine salt of the structure IX 

35 

? 

IX Hl?-(OT 2 ) n C-0 9 M* 



40 



OProtecting group 



wherein the protecting group is CcHsOb, CH 3 SCH 2 , or tetrahydropyranyl and the like and M is an alkali 
metal such as Li, Na or K, or M is tetrabutylammonium, dissolved in an inert organic solvent such as 
dioxane, acetone, dimethylformamide or acetonitrile, in the presence of an activating agent such as 
45 isobutylchloroformate, an organic base such as triethylamine, and an inert organic solvent such as acetone, 
dioxane, dimethylformamide or acetonitrile. The coupling reaction is carried out at temperatures within the 
range of about -15 to about 25* C, employing a molar ratio of DCA within the range of about 1:1 to about 
3:1 , to form the intermediate acid of the structure X 

50 X O O 

r3 ~ ( ^2 V^-N- ( CH 2 ) n J-OH 

oProtecting group 

55 

The acid X is then esterified, for example, by reacting X with a diazoalkane, such as diazomethane in ether, 
to form the ester XI 



8 
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XI OProtecting group 

The ester X! is then subjected to a deprotecting procedure wherein XI is treated with cupric oxide and 
cupric chloride in an aqueous organic solvent mixture such as aqueous acetone (in the case where the 
protecting group is CH 3 SCH 2 -) or XI is treated with H 2 in the presence of a palladium hydroxide on carbon 
10 catalyst in the case where the protecting group is C6H5-CH2-; the deprotected compound is then 
immediately hydrolyzed by treatment with lithium hydroxide or other base in the presence of an inert 
organic solvent such as dioxane, methanol or acetonitrile to form the acid compound of the invention of the 
structure XII 



15 



20 



35 



so 



55 



O O 

* 3 - < ^2 >m-C-*- ( CH 2 ) n -C-OH 
XII oh 



The amine salt IX may be prepared from the hydroxylamine of the structure G 
Q Protecting group -ONH2 
25 by reacting G with acid halide H 

O 

M . Hal(CH 2 ) n C-Hal 

30 

in the presence of 2,6-lutidine and methylene choride to form the compound J 



Protecting group •ONHC ( CH 2 ) n Hal 



Compound J is then cyclized by reacting same with a base such as sodium hydride, in the presence of 
40 benzene to form the protected N-hydroxy lactam K 

K (CH 2 ) n 



^Protecting group 



For the preparation of the lactam where the protecting group is CH3SCH2, the lactam K, where the 
protecting group is benzyl, can be deprotected by a hydrogenolysis reaction wherein K is~treated with 
hydrogen in the presence of a palladium hydroxide on carbon catalyst and an inert organic" solvent such as 
ethanol, methanol or ethyl acetate to form the hydroxy lactam XIII 



9 
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5 



XIII 




Ah 



io Lactam XIII can be treated with a protecting compound L 
L HaI-CH 2 SCH 3 

in the presence of weak base such as potassium carbonate or triethylamine and an inert organic solvent 
is such as dimethyl formamide to form the protected compound XIV 



Either K or XIV is next hydrolyzed by treatment with base such as lithium hydroxide, sodium hydroxide or 
potassium hydroxide in the presence of dioxanetfo form the starting amine salt IX. 
The starting acid compounds A are commercially available compounds. 

The compounds of the invention are delta-5-lipoxygenase inhibitors and prevent leukotriene C± 

30 formation in macrophages (Samuelsson. B., Science, Vol. 220. p. 568-575, 1983). The administration of 
compounds of this invention to humans or animals provides a method for treating allergy of a reagin or non- 
reagin nature. Asthma is preferably treated but any allergy wherein leukotrienes are thought to be involved 
as pharmacological mediators of anaphylaxis can be treated. For example, the compounds of this invention 
can be used for treatment of such conditions as allergic rhinitis, food allergy and urticaria as well as asthma. 

35 An effective but essentially non-toxic quantity of the compound is employed in treatment 

The compounds of the invention can be administered orally or parenterally to various mammalian 
species known to be subject to such maladies, e.g., humans, cats, dogs, and the like in an effective amount 
within the dosage range of about 1 to 100 mg/kg, preferably about 1 to 50 mg/kg and especially about 2 to 
25 mg/kg on a regimen in single or 2 to 4 divided daily doses. 

40 The active substance can be utilized in a composition such as tablet, capsule, solution or suspension 
containing about 5 to about 500 mg per unit of dosage of a compound or mixture of compounds of formula 
I. They may be compounded in conventional matter with a physiologically acceptable vehicle or carrier, 
excipient binder, preservative, stabilizer, flavor, etc. as called for by accepted pharmaceutical practice. Also 
as indicated in the discussion above, certain members additionally serve as intermediates for other 

45 members of the group. 

The following Examples represent preferred embodiments of the invention. Unless otherwise indicated, 
all temperatures are expressed in "C. TLC plates were visualized by spraying and heating with 5% 
phosphomolybdic acid in ethanol. HP-20 refers to a high porous divinylbenzene-polystyrene polymer resin. 

so Example 1 

N-Hydroxy-N-methyl[1 .1 '-biphenylyl}-4-acetamide 

To a stirring solution of 1 ,1 -biphenylmethyl carboxylic acid (1.0 g, 4.7 mmol) in 10 mi of dry benzene, 
under argon, was added oxalyl chloride (0.41 ml, 2.0 eq.). To this solution was added dimethylformamide 
55 dropwise in 10 minute intervals, until no gas was evolved and the solution turned slightly cloudy (2 drops). 
The mixture was stirred for 1 hour, then reduced on the rotovap without heating. The crude product was 
diluted with 5 ml of tetrahydrofuran and added dropwise to a 0*C solution of N-methylhydrdxylamine 
hydrochloride (785 mg, 2 eq.) in 20 ml of THF:H 2 0 (1:1) with triethylamine (1.93 ml. 3.0 eq.). The solution 
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was stirred for 0.5 hour at 0 * C then allowed to warm to room temperature and stir overnight. The reaction 
mixture was diluted with EtOAc and the organic layer was washed with H 2 0, 1N HCI (2X), and brine, then 
dried over anhydrous MgSO*. Concentration in vacuo gave an off-white solid which was recrystallized from 
hot hexane/EtOAc, to give title product (836 mg, 74%) as a yellow solid. 
5 TLC (1:1) HexanerEtOAc R f = 0.11, (UV + PMA, visualization). Product streaks to baseline. 
Anal Calcd for C15H15NO2: C, 74.67; H, 6.27; N, 5.81 
Found: C, 74.62; H, 6.28; N, 5.68 M.P. 132-134* C. 

Example 2 

to N-(1 ,1-Dimethylethyl)-N-hydroxy[1 ,1 , -biphenylyl]-4-acetamide 

To a stirring solution of 1 ,1 '-biphenyi-methylcarboxylic acid (500 mg. 2.36 mmol) in 10 ml of dry 
benzene under argon, was added oxalyl chloride (0.23 ml, 2.0 eq.). To this solution was added dimethyifor- 
mamide dropwise in 10 minute intervals, until no gas was evolved and the solution turned slightly cloudy (2 

15 drops). The mixture was stirred for 1 hour, then reduced on the rotovap without heating. The crude product, 
a white solid, was dissolved in 5 ml tetrahydrofuran and added dropwise to a 0 " C solution of N-t- 
butylhydroxylamine hydrochloride (593 mg, 2 eq ; ) in 20 ml of THRH2O (1.1) with triethylamine (1.0 ml, 3.0 
eq.). The solution was stirred for 1 hour at 0*C, then allowed to warm to room temperature and stir 
overnight. The reaction mixture was diluted with EtOAc and the organic layer was washed with H 2 0, 1 N HCI 

20 (2X), and brine, then dried over anhydrous MgSO*. Concentration in vacuo gave an oil, which upon standing 
a crystal formed. This solid was recrystallized from hot hexane/EtOAc, to give title product, 69 mg (10%), 
as long light yellow needles. 

TLC (1:1) HexanerEtOAc Rf0.40, UV + CeMo. Product streaks to baseline. 
Anal Calcd for Ci 8 H 2 i NO*: C, 76.30; K 7.47; N, 4.94 
25 Found: C, 76.43; H, 7.63; N, 4.81 M.P. 133-135* C. 

Example 3 

N-Hydroxy-N-phenylbenzenebutanamtde 

30 To a stirring solution of 3-phenylpropylcarboxylic acid (500 mg, 3.1 mmol) in 10 ml of dry benzene 
under argon was added oxalyl chloride (0.30 ml, 1.1 eq.). To this solution was added dimethylformamid 
dropwise in 10 minute intervals, until no gas was evolved and the solution turned slightly cloudy (2 drops). 
The mixture was stirred for 1 hour then reduced on the rotovap without heating. The crude product was 
diluted with 5 ml of tetrahydropyran and added dropwise to a0*C solution of N-phenylhydroxylamine (666 

35 mg, 2 eq.) in 20 ml of THF:H 2 0 (1:1) with triethylamine (0.85 ml, 2.0 eq.). The solution was stirred for 1 
hour at 0* C then allowed to warm to room temperature and stir overnight. The reaction mixture was diluted 
with EtOAc and the organic layer was washed with H 2 0, 1 N HCI <2X), and brine, then dried over anhydrous 
MgSO*. Concentration in vacuo gave a white solid which was recrystallized from hot hexane/EtOAc, to give 
title product (451 mg. 58%) as a flat golden crystalline solid. 

40 TLC (1:1) Hexane:EtOAc R f = 0.47, UV + CeMo 

Anal Calcd for Ci 6 H,7N0 2 : C, 75.27; H, 6.71; N, 5.49 
Found: C. 75.55; H, 6.71; N, 5.30 
M.P. 90-91.5* C. 

45 Example 4 

N-Hydroxy-N-(phenylmethyl)cyclohexaneacetamide 

A. O-Tetrahydropyran-2-ylhydroxylamine (H2N-OTHP) 

50 With gentle heating N-hydroxyphthalimrde (10.0 g. 61.4 mM) was dissolved in dry CH2CI2 (70 ml) and 
dioxane (80 ml), then dihydropyran (6.16 ml, 67.6 mM, 1.1 eq) and p-toluenesulfonic acid monohydrate (200 
mg, 2% by weight) were added and the mixture stirred for 2 hours at room temperature under argon. The 
mixture was then washed successively with saturated NaHC03 (2X) and brine, dried over anhydrous 
Na 2 S04 and evaporated to a white solid. The solid was triturated with hexane and filtered to give 13.43 g 

55 (89%) of O-tetrahydropyranyl hydroxyphthalimide as a white solid m.p. 123-125" C with consistent NMR (60 
MHz, CDCl 3 ) spectral data. TLC (1:1) EtO Ac-Hex, Ft, = 0.75, UV + PMA. 

To a stirred solution of the O-THP hydroxyphthalimide (13.0 g, 52.6 mM) in dry benzene (30 ml) was 
added methyl hydrazine (2.82 ml, 53.0. mM) and the mixture h ated at 80* C for 15 minutes under argon. 
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The mixture was concentrated to a 50 ml volume then vacuum distilled to give 5.46 g (89%) of the desired 
THP-hydroxylamine as a clear colorless oil with b.p. =70* C {10 mm Hg). Note : Compound crystallizes upon 
cooling in freezer under argon. TLC (1:1) EtOAc-Hex, Rf0.31. UV + PMA. 

5 B. N>(Tetrahydropyran-2-yloxy)cyclohexaneacetamide 

To a 0*C solution of cyclohexanemethylcarboxylic acid (1.0 g, 7.0 mmol) in 40 ml of CH2CI2 under 
argon was added CMetrahydropyran-2-ylhydroxylamine (1.64 g, 2.0 eq.), 1 -hydroxy benzotriazole (1.14 g, 1.2 
eq.), N,N'-dicyclohexylcarbodiimide (1.73 g, 1.2 eq.) sequentially. After 0.5 hour at 0* the solution was 
70 allowed to warm to room temperature and stir under argon for 6 hours. The solution was filtered, 
concentrated in vacuo to yield a white solid which was chromatographed on LPS-1 silica gel eluting with 1:1 
hexane/EtOAc. Product containing fractions were evaporated to give title compound, a white solid 1.05 g 
(62%) after trituration with hexane. 

fs C. N«(Phenytmethyl)-N»(tetrahydropyran-2-yloxy)cyclohexaneacetamide 

To a stirring solution of the compound of Part B (500 mg, 2.1 mmol) under argon in 10 ml of dry 
toluene was added NaH (1.1 eq., 55 mg). The mixture was allowed to stir for 30 minutes then benzyl 
bromide (0.74 ml, 3.0 eq.) was added. The mixture was heated to reflux and allowed to stir for 2 hours. The 
20 reaction was cooled and diluted with EtOAc and partitioned over 5% KHSO*. The organic phase was 
washed with brine, dried over anhydrous MgSO* and evaporated to yield yellow oil which was chromatog- 
raphed on LPS-1 silica gel eluting with 9:1 hexane:EtOAc. Product containing fractions were evaporated to 
give title compound (560 mg, 82%) as a pale yellow oil. TLC (9:1) hexane: EtO Ac. R f = 0.19, UV + CeMo. 

25 D. N-Hydroxy-N-(phenylmethyl)cyclohexaneac6tamide 

To a stirring solution of the compound of Part C (560 mg, 1.7 mmol) in 10 ml of CH3OH under argon 
was added pyridinium-p-toluenesulfonate (510 mg; 1.2 eq.). The solution was heated to 60* C in an oil bath 
for 24 hours. The solution was diluted with EtOAc and washed with 10 ml of brine, diluted with 10 ml of 

30 water. The organic layer was washed with brine (10 ml) and dried over MgSCU (anhydrous) and reduced in 
vacuo to yield an off-white solid which was recrystallized from hexane/EtOAc to give title product (380 mg) 
(91%) as a white solid with m.p. 83-85* C. TLC (1:1) hexane-EtOAc; R f = 0.45, UV + CeMo. 
Anal Calcd for Ci 5 H 2 iNO 2 #0.1MH 2 O: C. 72.28; H, 8.57; N, 5.62 
Found: C, 72-28; H, 8.49; N, 5.51 

35 M.P. 83-85.5 * C. 

Example 5 

N-Hydroxy-N-(phenylmethyl)benzenebutanamide 

40 A. N-(Tetrahydropyran-2-yloxy)benzenebutan amide' 

ToaO'C solution of 3-phenylpropyl carboxylic acid (1.0 g, 6.1 mmol) in 40 ml of CH 2 CI 2 under argon 
was added H 2 N-OTHP (1.43 mg, 2.0 eq.), 1 -hydroxy benzotriazole (987 mg, 1.2 eq.), N.N'-dicyclohexylcar- 
bodiimide (1.51 g, 1.2 eq.) sequentially. After 0.5 hour at 0* , the solution was allowed to warm to room 
45 temperature and stir under argon for 4 hours. The solution was filtered, concentrated in vacuo to yield title 
compound as a white solid, wt. 1.13 g (71%). ~ — — 

B. N-(Phenylmethyl)-N-(tetrahydropyran-2-yloxy)b9nzenebutanamide 

50 To a stirring solution of Part A compound (520 mg, 197 mmol) under argon in 10 ml of dry toluene was 
added NaH (1.1 eq., 52 mg). The mixture was allowed to stir for 30 minutes, then benzyl bromide (0.71 ml. 
3.0 eq.) was added. The mixture was heated to reflux and allowed to stir for 2 hours. The reaction was 
cooled and diluted with EtOAc and partitioned over 5% KHSO*. The organic phase was washed with brine, 
dried over anhydrous Na 2 SO«. and evaporated to yield a yellow oil which was chromatographed on LPS-1 

55 silica gel luting with 4:1 hexane: EtOAc. Product containing fractions were evaporated to give title 
compound (550 mg, 79%) as a pale yellow oil. TLC (9:1) hexane:EtOAc. R f = 0.12, UV + PMA. 

C. N-Hydroxy-N-(phenylmethyl)benzenebutanamide 
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To a stirring solution of Part B compound (550 mg. 1.55 mmol) in 10 ml of CH 3 OH under argon was 
added pyridinium-p-toluenesulfonate (391 mg, 1.0 eq.). The solution was heated to 60* C in an oil bath for 
48 hours. Th solution was diluted with EtOAc and washed with 10 ml of brine, diluted with 10 ml of water. 
The organic layer was washed with brine (10 ml) and dried over MgSO* (anhydrous) and reduced in vacuo 
5 to yield an off-white solid, which was recrystaliized from hexane/EtOAc to give title product (320 mg) (87%) 
as a white solid with rn.p. 72-74 # C. TLC (1:1) hexane-EtOAc; R f =0.38, UV + CeMo. Products streaks to 
baseline. 

Anal Calcd for Ci 7 Hi 9 NO2«0.11M H 2 0: C, 75.23; H. 7.14; N, 5.16 
Found: C, 75.23; H, 7.11; N, 5.20 
10 M.P. 72-73.5* C. 

Example 6 

N-H ydroxy-N-pentylbenzenebutanamide 

75 a. N-(Tetrahydropyran-2-yloxy)benzenebutanamide 

To a 0*C of 3-phenylpropyl carboxylic acid (1.0 g. 6.1 mmol) in 20 ml of CH 2 CI 2 under argon was 
added H 2 N-OTHP (1.43 g. 2.0 eq.), 1 -hydroxybenzotriazole (987 mg, 1.2 eq.), N.N'-dicyclohexylcar- 
bodiimide (1.51 g, 1.2 eq.) sequentially. The solution was allowed to warm to room temperature and stir 
20 under argon for 4 hours: The solution was filtered, concentrated in vacuo , diluted with EtOAc, and refiltered. 
Concentration in vacuo gave a golden oil which was chromatographed on LPS-1 silica gel eluting with 1:1 
hexane/EtOAc.~Product containing fractions were concentrated in vacuo as a white solid which was triturated 
with hexane (2X) to yield title compound, wt 1.13 g (71%). 

2s B. N-Pentyl-N-(tetrahydropyran-2-yloxy)-benzenebutanamide 

To a stirring solution of Part A compoupd (610 mg, 2.3 mmol) under argon in 15 ml of dry toluene was 
added NaH (1.1 eq.. 61 mg). The mixture was allowed to stir for 30 minutes then pentyl bromide (0.86 ml, 
3.0 eq.) was added. The mixture was heated to reflux and allowed to stir overnight The reaction was cooled 
30 and diluted with EtOAc and partitioned over 5% KHSO*. The organic phase was washed with brine, dried 
over anhydrous MgS04 and evaporated to yield yellow oil which was chromatographed on LPS-1 silica gel 
eluting with (8:2) hexane:EtOAc. Product containing fractions were evaporated to give title compound (480 
g) as an oil. TLC (1:1) hexane:EtOAc. R f = 0.55, UV + PMA. 

35 C. N-Hy droxy-N-pentylbenzenebutanamide 

To a stirring solution of Part B compound (480 mg, 1.44 mmol) in 15 ml of CH 3 OH under argon was 
added pyridinium-p-toluenesulfonate (444 mg. 1.0 eq.). The solution was heated to 60 "C in an oil bath 
overnight. The solution was diluted with EtOAc and washed with 10 ml of brine diluted with 10 ml of water. 

40 The organic layer was washed with brine (10 ml) and dried over Na 2 S04 (anhydrous) and reduced in vacuo 
to yield an oil which was chromatographed on LPS-1 silica gel eluting with 1:1 hexane/EtOAc. Product 
containing fractions were evaporated to give title product 360 mg f100%). TLC (1:1) hexane/EtOAc 
Rt^O.29, UV + PMA. Product streaks to baseline. 
Anal Calcd for Ci 5 H 23 NO 2 »0.22M H 2 0: C, 71.10; H. 9.32; N. 5.53 

45 Found: C. 71.10; H, 9.11; N. 5.20 

Example 7 

N^Hydroxy-N-methyldecaneamide 
50 A. N-Benzyloxy-1 -deceny lamide 

To a stirred solution of the 1-decenyl carboxylic acid (2.00 g. 11.64 mM) in dry CH 2 CI 2 : C. 71.10; (35 
ml) is added 1 -hydroxybenzotriazole (1.89 g, 13.97 mM, 1.2 eq.) and N.N'-dicyclohexylcarbodiimide (2.88 g, 
13.97 mM. 1.2 eq.). After one hour at room temperature under argon. O-benzylhydroxylamine hydrochloride 
55 (4.64 g. 29.1 mM. 2.5 eq.) and EUN (4.06 ml, 29.1 mM. 2.5 eq.) are added and the mixture stirred for an 
additional two hours. The crude mixture is filtered (2X) t evaporated, taken up in ethyl acetate, filtered again 
and then washed successively with 5% KHSO4.. saturated NaHCOa. and brine. Concentration in vacuo 
leaves a solid which is flash chromatographed on LPS-1 silica gel eluting with (9:1) H x-EtOAc. Product 
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containing fractions are concentrated in vacuo to a white solid which is recrystallized once from ethyl 
acetate-hexane to give desired title product 

B. N-Benzyloxy-N-methyH-decenylamide 

5 ~ = ~~ " ~ ~" ' — 

To a solution of the title A benzylhydroxamate (496 mg, 1.80 mM) in dry toluene (5 ml) is added 
prewashed NaH (45 mg, 1.80 mM) and the mixture stirred for 20 minutes at room temperature under argon. 
Excess methyl iodide (0.313 ml, 4.92 mM, 3 eq) is added and the mixture is refluxed for 5 hours, then 
cooled and partitioned between 5% KHSO4 and ethyl acetate. The organic phase is washed with brine. 
70 dried over anhydrous Na 2 S04 and evaporated to a yellow oil which was chromatographed on Whatman 
LPS-1 silica gel eluting with (3:2) pet ether-ether. Product containing fractions are evaporated to give the 
title N-methylated product. 

C. N-Hydroxy-N-methyldecaneamide 
75 ~~ ~" 

Argon is bubbled through a solution of the title B N-methylhydroxamate (600 mg) in CH3OH (10 ml) for 
5 minutes before adding 20% palladium hydroxide on carbon (100 mg, 15% by weight) and stirring under 
H2 for 2 hours. The mixture is then filtered through Ceiite, evaporated, taken up in EtOAc, filtered through a 
small plug of Whatman LPS-1 silica gel and evaporated to an off-white crystalline solid. Recrystallization 
20 from EtO Ac-Hex gives desired title product. 

Example 8 

4-[1-Decenylcarbonyl)hydroxyamino]butanoic acid 

25 A. N-(Tetrahydropyran-2-yloxy)-1-decenylamide 

To a solution of 1-decenylcarboxylic acid (0.66 g, 3.84 mM) in dry CH 2 CI 2 (15 ml) is added 1- 
hydroxybenzotriazole (623 mg, 4.61 mM, 1.2 eq) and DCC (951 mg, 4.61 mM, 1.2 eq) and the mixture 
stirred for one hour under argon at -room temperature. O-THP-hydroxylamine (900 mg. 7.68 mM, 2 eq) is 
30 added and the mixture stirred for 3 hours at room temperature. The mixture is filtered, evaporated, taken up 
in ethyl acetate, filtered again, evaporated and chromatographed on Whatman LPS-1 silica gel eluting with 
(8:2) Hex-EtOAc. Product containing fractions are evaporated to give title coupled product. 

B. 4-[(1-Decenylcarbonyl)tetrahydropyran-2-yloxyamino]butanoic acid, ethyl ester 
35 ' ~" ~" ~ " ___ 

Prewashed NaH (70 mg, 2.9 mM, 1.2 eq) is added to a solution of the title A THP-hydroxamate (622 
mg, 2.42 mM) in dry toluene (10 ml) and the mixture stirred at room temperature under argon for 15 
minutes. Ethyl-4-iodobutyrate (1 .76 g, 7.26 mM, 3 eq) is added and the mixture is refluxed overnight. The 
mixture is partitioned between 5% KHSO* and EtOAc, the organic phase washed with brine, dried over 
40 anhydrous Na 2 SO* and evaporated to an oil. The crude oil is run through neutral alumina (act = 1) to 
remove any remaining starting material eluting with (8:2) Hex-Acetone. Product fractions are evaporated and 
then chromatographed on Whatman LPS-1 silica gel eluting with (95:5) Hex-Acetone. Product fractions are 
evaporated to give the desired title N-alkylated product. 

45 C. 4-[(1-Decenylcarbonyl)hydroxyamino]butanoic acid, ethyl ester 

A stirred mixture of the title B O-THP hydroxamate (816 mg, 2.20 mM) in (3:2:2) HOAc:THF:H 2 0 (6 ml) 
is heated at 55* C overnight under argon. The mixture is then carefully partitioned between saturated 
NaHC(>3 and EtOAc, the organic layer washed with brine, dried over anhydrous Na 2 SO* and evaporated to 
so give the desired title hydroxamic acid. 

D. 4-[(1-Decenylcarbonyl)hydroxyamino]butanoic acid 

To a solution of th title C crude ethyl ester (879 mg) in dioxane (10 ml) is added a 1.0 N UOH solution 
55 (4.4 ml) and the mixture stirred for 1.5 hours at room temperature under argon. The mixture is then 
partitioned between 5% KHSO* and EtOAc, the organic phase washed with brine, dried over anhydrous 
Na 2 S04 and evaporated to a solid. One recrystallization from EtOAc-Hex gives the desired hyroxamic acid. 



14 



EP 0 200 377 B1 



Example 9 

4-[(Decy Icarbony l)hydroxyami no]butanoic acid, ethyl ester 

Argon was bubbled through a solution of the Example 8 title C hydroxamate (357 mg,1 mM) in 
5 absolute EtOH (15 ml) for 5 minutes before adding 20% palladium hydroxide on carbon (59 mg) and 
shaking the mixture under H2 on a Parr apparatus for 7 hours. The mixture is filtered through a layered plug 
of Cellte and Whatman LPS-1 silica gel and evaporated to give the desired title hydroxamic acid. 

Example 10 

70 4-[(2-Decyicarbonyl)hydroxyamino]butanoic acid, dilithium salt 

To a stirred solution of the Example 9 methyl ester (357 mg, 1 mM) in dioxane (4 ml) is added a 1.0N 
LiOH solution (2.6 ml, 2.6 mM) and the mixture stirred under argon for 3 hours. The mixture is diluted with 
H 2 0, extracted with ether (to remove a non-polar impurity), the aqueous layer acidified to pH 2 with 1.0N 
75 HCI and then re-extracted with ethyl acetate. The organic phase is washed with brine, dried over anhydrous 
Na 2 SO* and evaporated to an oil. 

The crude oil is dissolved in 1.0N UOH (3 ml) and chromatographed on HP-20 eluting with a gradient of 
neat H 2 0 — (50:50) H2O-CH3CN. Product containing fractions are combined and lyophilized to give the 
desired title product 

20 

Example 11 

4-[(Decylcarbonyl)hydroxyamino]butanoic acid, ethyl ester 

A. 4-[[(l-Decenyl)carbonyl]benzyloxyamino]butanoic acid, ethyl ester 

Prewashed sodium hydride (188 mg, 7.5 mM, 1.1 eq.) is added to a solution of hydroxamate prepared 
in Example 7 Part A (2.00 g, 6.84 mM) in dry toluene (14 ml) and the mixture stirred at room temperature 
under argon for 15 minutes. Ethy!-4-iodobutyrate (3.31 g, 13.68 mM, 2.0 eq.) is then added and the mixture 
refiuxed overnight. The crude mixture is cooled, partitioned between 5% KHSO* and EtOAc, the organic 
30 layer washed with brine, dried over anhydrous Na 2 S0* and evaporated to an oil. The oil is dissolved in 
CH2CI2 and flash chromatographed on Whatman LPS-1 silica gel eluting with (3:2) pet ether-ether. Product 
containing fractions are evaporated to give the desired title alkylated product. 

B. 4-[(Decylcarbonyl)hydroxyamlno]butanoic acid, ethyl ester 
35 — — - — — 

Argon is bubbled through a solution of the title A hydroxamate (407 mg, 1 mM) in absolute ethanol (10 
ml) for 5 minutes before adding 20% palladium hydroxide on carbon (58 mg), and stirring under H 2 for 4 
hours. The mixture is then filtered through a layered plug of Celite over LPS-1 silica gel, evaporated to a 
solid and recrystallized from EtOAc-Hex to give the desired title hydroxamic acid 

40 

Example 12 

4-[[(1-Decenyl)carbonyl]methoxyamino]butanoic acid, dicyclohexylamine salt(1:1) 
A. N-methoxy-1 -deceny lamide 

45 ~~ 

To a solution of 1 -deceny! carboxylic acid (1.32 g. 7.68 mM) in dry CH 2 CI 2 (20 ml) is added 1- 
hydroxybenzotriazole (1.25 g, 9.22 mM, 1.2 eq.) and N.N'-dicyclohexylcarbodiimide (1.90 g, 9.22 mM, 1.2 
eq.) and the mixture stirred for 1 hour at room temperature. Methoxylamine hydrochloride (1.28 g, 15.36 
mM. 2 eq.) and triethylamine (2.14 ml, 15.36 mM, 2 eq.) are added, the mixture stirred for 3 hours at room 
so temperature, then filtered, evaporated, taken up in ethyl acetate and filtered again. The organic phase is 
washed successively with 5% KHSO4. saturated NaHC03 and brine, then dried over anhydrous Na 2 SO* 
and evaporated to an oil. The crude oil is flash chromatographed on LPS-1 silica gel eluting with (7:3) 
hexane-ethyl acetate. Product containing fractions are evaporated to give the desired title product. 

55 B. 4-[[(1-Decenyl)carbonyl]methoxyamino]butanoic acid, ethyl ester 

To a solution of the title A methyl hydroxamate (328 mg, 1.52 mM in dry toluene (6 ml) is added 
prewashed NaH (38 mg f 1.52 mM) and the mixture stirred for 20 minutes at room temperature. Ethyl-4- 
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iodobutyrate (668 mg, 2.76 mM) is added and the mixture is refiuxed overnight under argon. The mixture is 
cooled, partitioned between 5% KHSO* and ethyl acetate and the organic phase washed with brine, dried 
over anhydrous Na2SO* and evaporated to an oil. The crude oil is flash chromatographed on LPS-1 silica 
gel luting with (3:2) petroleum ether-EfcO. Product containing fractions are evaporated to give the desired 
s title N-alkylated product 

C. 4[[(1 -Decenyl)carbonyl]methoxyamino]butanoic acid 

To a solution of the title B ethyl ester (660 mg, 2 mM) in dioxane (10 ml) is added 1.0N LiOH (2.20 ml) 
io and the mixture stirred at room temperature under argon for two hours. The mixture is then partitioned 
between 5% KHSO* and ethyl acetate, the organic phase washed with brine, dried over anhydrous Na 2 SCU 
and evaporated to an oil. Crude oil is flash chromatographed on LPS-1 silica gel eluting successively with 
(85-15) Hex-Acetone and (95-5) CH2CI2-CH3OH. Product containing fractions are evaporated to give the title 
acid. 

75 

D. 4-[[(1-Decenyl)carbonyl]methoxyamino]butanoic acid, dicyclohexylamine saltp :1) 

The dicyclohexylamine salt is prepared by dissolving the title C acid in EtOAc (1 ml) and treating it with 
dicyclohexylamine (126 ul, 1.1 eq.). The mixture is evaporated and then crystallized from cold petroleum 
20 ether to give the title methyl. hydroxamate as the dicyclohexylamine salt. 

Example 13 

N^^Amin^^xobutyQ-^decyl-N-hydroxydecaneamtde 

26 A. 4-[[(1-Decenyl)carbonyl3benzyloxyarnino]butanoic acid 

To a solution of the ethyl ester prepared as described in Example 11 Part A (814 mg, 2 mM) in dioxane 
(5 ml) is added 1.0N LiOH (2.3 ml) and the mixture stirred for 3 hours under argon at room temperature. 
The mixture is then partitioned between 5% KHSO*. and EtOAc, the organic layer washed with brine, dried 
30 over anhydrous Na2SO* and evaporated to give the title acid. 

B. N-(4-Amino-4-oxobutyl)-4"(1-decenyl)-N-benzyloxydecaneamide 

To a solution of the title A acid (379 mg, 1 mM) and Et 3 N (181 ul, 1.3 mM) in dry CH3CN (5 ml) is 
35 added isobutylchloroformate (169 nl, 1.3 mM) and the mixture stirred for 1 hour at room temperature under 
argon. Concentrated NHiOH (3 ml) is added dropwlse, the mixture is stirred for 30 minutes, then it is 
partitioned between 1.0N HCI and EtOAc. The organic layer is washed with brine, dried over anhydrous 
NaaSO* and evaporated to an oil. The crude oil is chromatographed on alumina (neutral activity = 2) with 
(1:1) EtOAc-Hex and (9:1) CH2CI2-CH3OH followed by a chromatography on Whatman LPS-1 silica gel 
40 eluting with neat EtOAc. Product containing fractions are evaporated to give the title amide. 

C. N-(4-Amlno-4-oxobutyl)-4-decyt-N-hydroxydecanearnlde 

Argon is bubbled through a solution of the title B hydroxamate (290 mg) in CH 3 OH (5 ml) for 5 minutes 
45 before adding 20% palladium hydroxide on carbon (35 mg, 12% by weight) and stirring under H 2 for 2 
hours. The mixture is filtered through Celite, evaporated, taken up in EtOAc, filtered through anhydrous 
MgS04 powder and evaporated to an off-white solid. Two recrystallizations (from EtOAc-Hex. then acetone- 
Hex) give the title amide. 

so Example 14 

5-[(Decylcarbonyl)hydroxyamino]pentanoic acid 

A. 5-[[(1-Decenyl)carbonyl]benzyloxyamino]pentanoic acid, ethyl ester 

55 Prewashed NaH (51 mg, 2.11 mM, 1.1 q.) is added to a solution of the hydroxamate prepared as 
described in Example 7 Part A (562 mg, 1.92 mM) in dry toluene (10 ml) and the mixture stirred for 20 
minutes at room temperature under argon. Ethyl-5-iodovaIerate (1.48 g, 5.76 mM, 3 eq.) is added and the 
mixture refiuxed vernight. The mixture is then partitioned between 5% KHSO* and EtOAc, the organic 
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layer washed with brine, dried over anhydrous Na^O* and evaporated to an oil. The remaining starting 
material is removed by chromato graphing on neutral alumina (act. = 1) eluting with (1:1) petroleum-ether. 
Product fractions are evaporated, then flash chromatographed on Whatman LPS-1 silica gel eluting with 
(3:2) petroleum ether-ether. Product fractions are evaporated to give the title N-alkylated product. 

B. 5-[(4- Decylcarbonyl)hydroxyamino]pentanoic acid, ethyl ester 

Argon is bubbled through a solution of the title A hydroxamate (421 mg) in methanol (10 ml) for 5 
minutes then 20% palladium hydroxide on carbon (15 mg) is added and the mixture stirred under H 2 for 1 
hour. The mixture is filtered through Celite, evaporated, taken up in ethyl acetate, filtered through powd r d 
' anhydrous MgSO* and evaporated to give the desired title hydroxamic acid. 

C. 5-[(Decylcarbonyl)hydroxyamino]pentanoic acid 

To a solution of the title B ethyl ester (331 mg, 1 mM) in dioxane (8 ml) is added 1.0 N LiOH (2.9 ml) 
and the mixture stirred under, argon at room temperature for 40 minutes. The mixture is then partitioned 
between 5% KHSCU0 and EtOAc, the organic phase washed with brine, dried over anhydrous Na 2 SCU and 
evaporated to a solid. One recrystallization from EtOAc-Hex gives desired title acid. 

Example 15 

(N-Hydroxydecaneamido)acetic acid 
A. Decyl carboxylic acid 

Argon is bubbled through a solution of 1-decenylcarboxylic acid (1.6 g) in CH 3 OH (20 ml) for 5 minutes. 
10% Palladium on carbon is added and the mix is shaken on a Parr apparatus for 4 hours under H 2 . The 
mixture is filtered through Celite and evaporated to give the desired title saturated acid. 



B. N-Benzyloxydecaneamide ^ 

To a solution of the title A acid (590 mg, 3.43 mM) in dry CH 2 CI 2 (15 ml) is added 1 -hydroxyben- 
zotriazole (557 mg, 4.12 mM, 1.2 eq.) and N.N'-dicyclohexylcarbodiimide (850 mg, 4.12 mM, 1.2 eq.) and 
the mixture stirred at room temperature under argon for 1 hour. Triethylamine (1.20 ml. 8.58 mM, 2.5 eq.) 
and O-benzylhydroxylamine hydrochloride (1.37 g, 8.58 mM. 2.5 eq.) are then added and the mixture stirred 
for 3 hours at room temperature. The mixture is filtered, evaporated, taken up in ethyl acetate and washed 
successively with 5% KHSO<. and brine then dried over anhydrous Na 2 SO* and evaporated to a white solid. 
Crude solid is flash chromatographed on Whatman LPS-1 silica gel eluting with (9:1) hexane-EtOAc. 
Product containing fractions are evaporated to give the desired title benzylhydroxamate. 

C. N-(3- Prop-1 -enyl)-N-benzy loxy decane amide 

To a solution of the title B benzylhydroxamate (399 mg, 1.36 mM) in dry toluene (6 ml) is added 
prewashed NaH (36 mg, 1.50 mM, 1.1 eq.) and the solution stirred at room temperature for 20 minutes 
before adding allyl bromide (294 til, 3.4 mM. 2.5 eq.) and refluxing overnight. The mixture is cooled, 
partitioned between 5% KHSCU and EtOAc, the organic layer washed with brine, dried over anhydrous 
Na 2 SOi and evaporated to a yellow oil. Crude oil is chromatographed on neutral alumina (act.= l) eluting 
with (1:1) petroleum ether-ether. Product fractions are evaporated to give the title N-alkylated product. 

D. N-Benzyloxydecaneamido)acetic acid, methyl ester 

. The title C N-alkylbenzylhydroxamate (3.34 g. 10 mM) is dissolved in EtOAc. (16 ml) cooled to -78 # C 
and purged with 0 2 before bubbling ozone through the solution until a pale blue color persisted. Excess 
ozone is purged with bubbling N 2 , then the ozonide solution is treated with Jones reagent (1.0 ml) at -78 C. 
The mixture is allowed to warm to room temperature, diluted with EtOAc and the organic phase washed 
successively with H 2 0 and brine, then dried over anhydrous NaaSO* and evaporated to a crude oil. 

The crude oil is dissolved in EtsO (10 ml), cool dtoO'c (ice bath) and treated with an ethereal 
solution of diazom thane. The mixture is evaporated, and chromatographed on Whatman LPS-1 silica gel 
eluting with (9:1) Hex-EtOAc. Product fractions are vaporated to give of the d sired title m thyl ester. 



17 



EP 0 200 377 B1 



E. (N-Hydroxydecaneamido)acetic acid, methyl ester 

Argon is bubbled through a solution of the title D benzylhydroxamate (270 mg) in CH3OH (8 ml) for 5 
minutes, then 20% palladium hydroxide on carbon (32 mg, 12% by weight) is added and the mixture stirred 
for 1 hour under H 2 . The mixture is tittered through Celite, evaporated, taken up in EtOAc, filtered through 
anhydrous MgSO* and evaporated to give the title E hydroxamic acid. 

F. (N-Hydroxydecaneamide)acetic acid 

To a solution of the title E methyl ester (274 mg, 1 mM) is dissolved in dioxane (6 ml) is added 1.0N 
LiOH (2.16 ml, 2.16 mM) and the mixture stirred for 20 minutes at room temperature under argon. The 
mixture is partitioned between 5% KHSO4 and EtOAc. the organic phase washed with brine, dried over 
anhydrous Na2SO* and evaporated to an off-white solid. One recrystallization from EtOAc-Hex gives the 
desired title acid. 

Example 16 

N-Hydroxy^N-propylft ,1 r -btphenlyl>4-acetamide 

Following the procedure of Example 1 except substituting N-propylhydroxylamine for N-methylhydrox- 
ylamine, the title compound is obtained. 

Example 17 

N-Hydroxy-N-(phenylmethyl)[1 ,1 *-bipheny)yl]-4-acetamide 

Following the procedure of Example 1 except substituting N-(phenylmethyl)hydroxylamine for N- 
methylhydroxylamine, the title compound is obtained. 

Example 18 

N-Hydroxy^N-phenylCl ,1 '-biphenylylM-acetamide 

Following the procedure of Example 1 except substituting N-(phenyl)hydroxylamine for N-methylhydrox- 
yiamine, the title compound is obtained. 

Example 19 

N-Cyclohexyl-N-hydroxycyclohexaneacetamide 

Following the procedure of Example 4 except substituting cyclohexyl iodide for benzyl bromide, the title 
compound Is obtained. 

Example 20 

N-Hydroxy^'propylcyclohexaneacetamide 

Following the procedure of Example 4 except substituting propyl iodide for benzyl bromide, the title 
compound is obtained. 

Example 21 

N-Hydroxy^N-butylbenzenebutanamtde 

Following the procedure of Example 5 except substituting butyl iodide for benzylbromide, the title 
compound is obtained. 

Example 22 

N-Hydroxy^N-i-butylbenzenebutanamide 

Following the procedure of Example 5 except substituting i-butyl iodide for benzyl bromide, the titl 
compound is obtained. 

Example 23 
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N-Hydroxy-N-pentylbenzenebutanamide 

Following the procedure of Example 5 except substituting pentyl iodide for b nzyl bromide, the titl 
compound is obtained. 

5 

Example 24 

N-Hydroxy^N-hexylbenzenebutanamide 

Following the procedure of Example 6 except substituting hexyl iodide for penty! bromide, the title 
to compound is obtained. 

Example 25 

N-Hydroxy-N-phenethylbenzenebutanamide 

15 Following the procedure of Example 6 except substituting phenethyl bromide for pentyl bromide, the 
title compound is obtained. 

Example 26 

N-Hydroxy-N-octylbenzenebutanamide 

Following the procedure of Example 6 except substituting octyl iodide for pentyl bromide, the title 
compound is obtained. 

Example 27 
25 N-Hydroxy^benzenebutan amide 

Following the procedure of Example 6 except eliminating Step B, the title product is obtained. 
Example 28 

30 N-Hydroxy4M-methoxy-benzenebutanamide 

Following the procedure of Example 3 except substituting N-methoxyamine hydrochloride for N- 
phenylhydroxyl amine hydrochloride, the title compound is obtained. 

35 Example 29 

N-Ethoxy4T-ethyldecaneamide 

Following the procedure of Example 7 except substituting ethoxylamine hydrochloride for benzylhydrox- 
ylamine hydrochloride in Part A and substituting ethyl iodide for methyl iodide in Part B, the title compound 
40 is obtained. 

Example 30 

N-propoxy^N-butyldecaneamide 

45 Following the procedure of Example 7 except substituting propoxylamlne hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A and substituting butyl iodide for methyl iodide in Part B, the title 
compound is obtained. 

Example 31 
so N-Pentoxy^-N-ethyldecaneamide 

Following the procedure of Example 7 except substituting pentoxylamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A and substituting ethyl iodide for methyl iodide in Part B, the title 
compound is obtained. 

55 

Example 32 

N-Hexyloxy*-N-propyldecaneamide 
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Following the procedure of Example 7 except substituting hexyioxylamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A and substituting propyl iodide for methyl iodide in Part B, the title 
compound is obtained. 

Example 33 

N-Ethoxy^W-benzyldecaneamlde 

Following the procedure of Example 7 except substituting ethoxylamine hydrochloride for benzylhydrox- 
ylamine hydrochloride in Part A and substituting benzyl iodide for methyl iodide in Part B, the title 
compound is obtained. 

Example 34 

N-Propoxy^-phenethyldecaneamide 

Following the procedure of Example 7 except substituting propoxyiamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A and substituting phenethyl iodide for methyl iodide in Part B, the title 
compound is obtained. 

Example 35 

N-Butoxy^N-pentyldecaneamide 

Following the procedure of Example 7 except substituting butoxylamine hydrochloride for benzylhydrox- 
ylamine hydrochloride in Part A and substituting n-pentyl iodide for methyl iodide in Part B, the title 
compound is obtained. 

Example 36 

N-Ethoxydecaneamide . . . 

Following the procedure of Example 7 except substituting ethoxylamine hydrochloride for benzylhydrox- 
ylamine hydrochloride in Part A and eliminating Step B. the title compound is obtained. 

Example 37 

N-Propoxydecaneamide 

Following the procedure of Example 7 except substituting propoxyiamine hydrochloride for benzyl- 
hydroxylamlne hydrochloride in Part A and eliminating Step B, the title compound is obtained. 

Example 38 

N-Methoxy^N-methyldecaneamide 

Following the procedure of Example 7 except substituting methoxylamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A, and eliminating Step C, the title compound is obtained. 

Example 39 

N-ethoxy-T^ethyl(1-decenyl)amide 

Following the procedure of Example 7 except substituting ethoxylamine hydrochloride for benzylhydrox- 
ylamine hydrochloride in Part A, substituting ethyl iodide for methyl iodide in Part B, and eliminating Step 
C, the title compound is obtained. 

Example 40 

N-Propoxy^N-butylQ -decenyl)amide 

Following the procedure of Example 7 except substituting propoxyiamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A, substituting butyl iodide for methyl iodide in Part B, and eliminating 
Step C, the title compound is obtained. 

Example 41 
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N-Pentoxy-N- thyl(1-decenyl)amide 

Following the procedure of Example 7 except substituting pentoxylamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A, substituting ethyl iodide for methyl iodide in Part B, and eliminating 
Step C, the ti'tie compound is obtained. 

Example 42 

N-Hexyloxy-N-n-propyl(1<lecenyl)amide 

Following the procedure of Example 7 except substituting hexyloxylamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A, substituting propyl iodide for methyl iodide in Part B, and 
eliminating Step C. the title compound is obtained. 

Example 43 

N-Ethoxy^-benzylQ -decenyQamide 

Following the procedure of Example 7 except substituting ethoxylamine hydrochloride for benzylhydrox- 
ylamine hydrochloride in Part A, substituting benzy! iodide for methyl iodide in Part B. and eliminating Step 
C, the title compound is obtained. 

Example 44 

N -Methoxy-N-phenethyl(1 -decenyQamide 

Following the procedure of Example 7 except substituting ' methoxylamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A, substituting phenethyl iodide for methyl iodide in Part B, and 
eliminating Step C, the title compound is obtained. 

Example 45 

N-Methoxy^-ethylQ -decenyQamide 

Following the procedure of Example 7 except substituting methoxylamine hydrochloride for benzyl- 
hydroxylamine hydrochloride in Part A, substituting ethyl iodide for methyl iodide in Part B, and eliminating 
Step C, the title compound is obtained. 

Example 46 

N-EthoxyfTdecenyQamide 

Following the procedure of Example 7 except substituting ethoxylamine hydrochloride for benzylhydrox- 
ylamine hydrochloride in Part A, and eliminating Steps B and C, the title compound is obtained. 

Example 47 

N-Hydroxy^N-methylundecaneamide 

Following the procedure of Example 7 except substituting 1 -undecenylcarboxylic acid for 1 -decenylcar- 
boxylic acid in Part A, the title compound is obtained. 

Example 48 

N-Hydroxy-N-methylhexylamide 

Following the procedure of Example 7 except substituting 1 -hexenylcarboxy lie acid for 1-decenylcar- 
boxylic acid, the title compound is obtained. 

Example 49 

N-Hydroxy^N-methylheptaneamide 

Following the procedure of Example 7 except substituting Irheptenylcarboxylic acid for 1-decenylcar- 
boxylic acid, th title compound is obtain d. 
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Example SO 

N-Hydroxy-N-methyloctaneamide 

Following the procedure of Example 7 except substituting 1-octenylcarboxylic acid tor 1-decenylcarbox- 
ylic acid, the title compound is obtained. 

Example 51 

N-Hydroxy-N-methylnonaneamide 

Following the procedure of Example 7 except substituting 1-nonenylcarboxylic acid for 1-decenyl 
carboxylic acid, the title compound is obtained. 

Example 52 

N-Hydroxy^N-methyldodecaneamide 

Following the procedure of Example 7 except substituting 1 -dodecenylcarboxylic acid for 1 -decenylcar- 
boxylic acid, the title compound is obtained. 

Example 53 

N-Hydroxy^N-methylpentadecaneamide 

Following the procedure of Example 7 except substituting 1 -pentadecenylcarboxylic acid for 1-decenyl- 
carboxylic acid, the title compound is obtained. 

Example 54 

N-Hydroxy^N-methylpropaneamide 

Following the procedure of Examples 7 and 13 except substituting acrylic acid for 1 -decenylcarboxylic 
acid, the title compound is obtained. ■> 

Example 55 

N>Hydroxy4vl-methyl(1-hexenyl)amide 

Following the procedure of Example 8 except substituting (1 -hexenyl)carboxylic acid for (1-decenyl)- 
carboxylic acid in Part A and substituting methyl iodide for ethyl-4-iodobutyrate in Part B, the title 
compound is obtained. 

Example 56 

4- [(Decylcarbonyl)hydroxyamino]butanoic acid 

Following the procedure ot Example 7 except substituting ethyl-4-iodobutyrate for methyl iodide, the 
title compound is obtained. 

Example 57 

5- [[(1'Decenyl)carbonyl]hydroxyamino]pentanoic acid 

Following the procedure of Example 8 except substituting ethyl-5-iodovalerate for ethyl-4-iodobutyrate, 
the title compound is obtained. 

Example 58 

5-[[(1 -Heptenyl)carbonyl1methoxyamino]pentanoic acid 

Following the procedure of Example 12 except substituting 1 -heptenylcarboxylic acid for 1 -decenylcar- 
boxylic acid, and ethyl-5 iodovalerate for ethyl-4-iodobutyrate and eliminating the addition of dicyclohex- 
ylamine, the title compound is obtained. 

Example 59 

4-[[(1-Noneyl)carbonyl]methoxyamino]butanoic acid 
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Following the procedure of Example 12 except substituting 1-nonenylcarboxyIic add for 1-decenylcar- 
boxylic acid and eliminating the addition of dicyclohexylamine. the title compound is obtained. 

Example 60 

5-lI(1-Undecenyl)benzoyl]methoxyamino]pentanoic acid 

Following the procedure of Example 12 except substituting 1-undecenylcarboxylic acid for 1-decenyl- 
car boxy lie acid and ethyl- 5 iodovaierate for ethyl-4-iodobutyrate and eliminating the addition of dicyclohex- 
ylamine, the title compound is obtained. 

Example 61 

4-[[(1 -Trfdecyl)carbony)]methoxyamino]butanoic acid 

Following the procedure of Example 12 except substituting 1-tridecenylcarboxylic acid for 1-decenylcar- 
boxylic acid, and eliminating the addition of dicyclohexylamine, the title compound is obtained. 

Example 62 

3- [[(1 -Hexenyl)carbonyl]ethoxyamino3pentanoic acid 

Following the procedure of Example 12 except substituting 1 -hexenylcarboxylic acid for 1-decenylcar- 
boxylic acid, ethoxylamine hydrochloride for methoxylamine hydrochloride and ethyl-3 iodovaterat for 
ethyl-4-iodobutyrate, and eliminating the addition of dicyclohexylamine, the title compound is obtained. 

Example 63 

4- [[(l -Ocladecenyl)carbonyl]hexyioxyamino]butanoic acid 

Following the procedure of Example 1? except substituting 1-octadecenylcarboxyIic acid for 1-decenyl- 
carboxyllc acid and hexyloxylamine hydrochloride for methoxylamine hydrochloride, and eliminating the 
addition of dicyclohexylamine, the title compound is obtained. 

Example 64 

(N-Hydroxydodecaneamido)acetic acid 

Following the procedure of Example 15 except substituting 1-dodecenylcarboxylic acid for 1-decenyl- 
carboxylic acid, the title compound is obtained. 

Example 65 

(N-Hydroxyhexaneamido)acetic acid 

Following the procedure of Example 15 except substituting 1 -hexenylcarboxylic acid for 1-decenylcar- 
boxylic acid, the title compound is obtained. 

Example 66 

(N-Hydroxytetradecaneamido)acetic acid 

Following the procedure of Example 15 except substituting 1 -tetradecenylcarboxylic acid for 1- 
decenylcarboxylic acid, the title compound is obtained. 

Example 67 

(N -hydroxyiheptaneamide)acetic acid 

Following the procedure of Example 15, except substituting 1-heptenylcarboxylic acid for 1-decenytcar- 
boxylic acid, the title compound is obtained. 

Example 68 

N-(4-Amino^-oxobuty()-N-methoxy octaneamide 

Following th procedur of Exampl 13 except substituting 1 -octenylcarboxylic acid for 1-decenylcar- 
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boxylic acid and methoxylamine hydrochloride for benzyloxylamine hydrochloride (in Example 7 Part A), the 
title compound is obtained. 

Example 69 

N-(4-Amino^4^xobutyl)-N-ethoxy tridecaneamide 

Following the procedure of Example 13 except substituting 1 -tridecenylcarboxylic acid for 1 -decenylcar- 
boxylic acid and ethoxyiamine hydrochloride for benzyloxyamine hydrochloride (in Example 7 Part A), the 
title compound is obtained. 

Example 70 

N-(4-Amino^4~oxobutyl)-N-methoxy decaneamide 

Following the procedure of Example 13 except substituting methoxylamine hydrochloride for benzylox- 
ylamine hydrochloride (in Example 7, Part A), the title compound is obtained. 

Example 71 

N-(4-Amino^oxobutyl)-N-hydroxy undecaneamide 

Following the procedure of Example 13 except substituting 1-undecenylcarboxylic acid for 1-decenyl- 
carboxylic acid, the title compound is obtained. 

Example 72 

N-(4-Amino^4*oxobutylhN-hydroxy nonadecaneamide 

Following the procedure of Example 13 except substituting 1 -nonadecenylcarboxylic acid for 1- 
decenylcarboxylic acid, the title compound is obtained. 

Example 73 

N-Hydroxy(1 -decenyQamide 

To a solution of compound prepared as described in Example 8 Part A (257 mg, 1 mmol) in 6 ml of 
CH 3 OH under argon is added pyridinium 4-toluenesulfonate (210 mg, 1.0 eq.). The mixture is heated to 
55 # C and stirred for 4 hours. The solution is diluted with ether and washed with i saturated sodium 
chloride (20 ml) and brine (10 ml). The organic layer is dried over anhydrous MgSCU and reduced to yield a 
solid. Recrystallization from hexane/EtOAc gives title compound. 

Example 74 

N-Hydroxydecaneamide 

Following the procedure of Example 7 Part C except substituting the Example 73 compound for the 
Example 7 Part B compound, the title compound is obtained. 

Example 75 

N-Hydroxy(1 -Tetradeceny l)amide 

Following the procedure of Example 73 except substituting 1 -tridecenylcarboxylic acid for 1 -decenylcar- 
boxyiic acid in Example 7, Part A, the title compound is obtained. 

Example 76 

N-Hydroxy^N-allyl-benzenebutanamide 

Following the procedure of Example 6 except substituting allyl bromide for pentyl bromide, the title 
compound is obtained. 

Example 77 

N-Hydroxy^N-cyclohexylb nzenebutanamide 
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Following the procedure of Example 3 except substituting N-cyclohexylhydroxyiamine hydrochloride for 
N-phenyihydroxylamine hydrochloride, the title compound is obtained. 

Example 78 

5 N-Hydroxy-N^ethyl-4-cyclohexylbutaneamide 

Following the procedure of Example 3 except substituting 3-cyclohexylpropylcarboxylic acid for 3- 
phenylpropylcarboxylic acid in Part A, the title compound is obtained. 

10 Claims 

1. Use of a compound having the structure 



75 



O 

3 » 1 



OR 

20 wherein R 1 is hydrogen, lower alkyl, aryl. lower alkenyl, cycloalkyl, aralkyl, or 

O 
II 

(CH ) C-X 

25 . * n 

wherein n is 1 to 4 and X is hydroxy, alkoxy, amino, Ci-C*-alkylamino or Ci -C^-dialkyamino; 
R 2 is hydrogen or lower alkyl; 

R 3 is Ci-C 20 alkyl, C 3 -C 2 o aikenyl, aryl, aryl-aikyl, cycloalkyl, aryl-alkenyl, lower alkoxy, lower 
30 alkenyloxy, aryl-alkoxy, or cycloalkyloxy; and 
m is 1 to 5; 

or such a compound in pharmaceutical ly acceptable monobasic and dibasic salt form, 
wherein "lower alkyl" or "alky!" (alone or as part of another group) means straight and branched 
chain radicals of up to 12 carbons (unless otherwise indicated), as well as such groups including a halo- 
35 substituent. such as F, Br, CI or I or CF 3 , an alkoxy substituent, an aryl substituent, an alkyl-aryl 
substituent, a haloaryl substituent, a cycloalkyl substituent, an alkylcycloaikyl substituent, hydroxy, an 
alkylamino substituent, an alkanoylamino substituent, an arylcarbonylamino substituent, a nitro substitu- 
ent, a cyano substituent, or an alkylthio substituent; 

wherein "cycloalkyl" (alone or as part of another group) means saturated cyclic hydrocarbon 
40 groups containing 3 to 12 carbons, which groups may be substituted with 1 or 2 halogens, 1 or 2 lower 
alkyl groups, 1 or 2 lower alkoxy groups, an aryl group, 1 or 2 hydroxyl groups, 1 or 2 alkylamino 
groups, 1 or 2 alkanoylamino groups, 1 or 2 arylcarbonylamino groups, 1 or 2 amino groups, 1 or 2 
nitro groups, 1 or 2 cyano groups, or 1 or 2 alkylthio groups; 

wherein "aryl" (alone or as part of another group) means a monocyclic or bicyclic aromatic group 
45 containing from 6 to 10 carbons in the ring portion, including substituted phenyl or substituted naphthyl 
wherein the substituent on either the phenyl or naphthyl may be 1 or 2 lower alkyl groups, 1 or 2 
halogens (CI, Br or F), 1 or 2 lower alkoxy groups, 1 or 2 hydroxyl groups, 1 or 2 alkylamino groups, 1 
or 2 alkanoylamino groups, 1 or 2 arylcarbonylamino groups, 1 or 2 amino groups, 1 or 2 nitro groups, 
1 or 2 cyano groups, and/or 1 or 2 alkylthio groups. 
50 wherein "alkenyl" (alone or as part of another group) means an unsaturated hydrocarbon group 

having from 3 to 8 carbons (unless otherwise indicated) and a single carbon-carbon double bond; 

and wherein "(CH 2 )m n and n (CH2) n n include a straight or branched chain radical having from 0 to 5 
carbons in the normal chain in the case of "(CHbU" and 1 to 4 carbons in the normal chain in the case 
of "(CH2) n n and may contain one or more lower alkyl or halo substituents; 
55 for the manufacture of a medicament for the treatment of allergies. 

2. The us as defined in Claim 1 wherein R 1 is alkyl, phenyl or phenylalkyL 
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a The use as defined in Claim 1 wherein R 1 is phenyl or phenylalkyl, R 2 is H, and R 3 is phenyl, biphenyl, 
or cycloalkyl and m is 1, 2 or 3. 

4. The use as defined in Claim 1 wherein the compound is N-hydroxy-N-methyl[1 ,1 -biphenylyl>4- 
acetamide. 

5. The use as defined in Claim 1 wherein the compound is N^IJ'-dimethylethyl^N-hydroxy-tl.l'- 
biphenylylH-acetamide. 

6. The use as defined in Claim 1 wherein the compound is N-hydroxy-N-phenylbenzenebutanamide. 

7. The use as defined in Claim 1 wherein the compound is N-hydroxy-N'fphenylmethytycyclohexane 
acetamide. 

8. The use as defined in Claim 1 wherein the compound is N-hydroxy-N-(phenylmethyl)- 
benzenebutanamide. 

9. The use as defined in Claim 1 wherein the compound is N-hydroxy-N-pentylbenzenebuntanamide. 

10. A compound having the structure 

O 

R -(CH-) -C-N-R A 
2 m , 

OR 

wherein R 1 is hydrogen, lower alkyl, aryl. lower alkenyl, cycloalkyl, araikyl, or 



O 
II 

(CH 2 ) n C-X 

wherein n is 1 to 4 and X is hydroxy, alkoxy, amino. Ci-C4.-alkylamino or Ci-CA-dialkylamino: 
R 2 is lower alkyl; 

R 3 is C1-C20 alkyl. C3-C20 alkenyl, aryl, aryl-alkyl. cycloalkyl, aryl-alkenyl, lower alkoxy, lower 
alkenyloxy, aryl-alkoxy, or cycloalkyloxy; and 
m is 1 to 5; 

or such a compound in pharmaceutical ly acceptable monobasic and dibasic salt form, 
wherein "lower alkyl", "alkyl". "cycloalkyl". "aryl". "alkenyl", "(CH 2 ) m n and "(CHsJn" have the 
meanings given in claim 1 . 

11. The compound as defined in Claim 10 wherein R 1 is alkyl, phenyl or phenylalkyl. 

12. N-Hydroxy-N-methyl[1 ,r-biphenylyi]-4-acetamide. 

13. N^1,rOimethylethyl)-N-hydroxy-[1 .r-biphenylyl^acetamide. 

14. N-Hydroxy-N-phenylbenzenebutanamide. 

15. N-Hydroxy-N-(phenylmethyl)cyclohexane acetamide. 

16. N-Hydroxy-N-(phenylmethyObenzenebutanamide. 

17. N-hydroxy-N-pentylbenzenebutanamide. 
Revendications 
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. Utilisation d'un compose de formula 



0 

oir 



(CB 2 ) n C-X 



oD n est un nombre de 1 a 4 et * ©ct ^ 

dia,ky,amine en C,-C +; " X ~ hydroxy, alcoxy, amine. alky , amjne en ^ ou 

B3 !* rh **¥*» ou un radical alkyle inferieur; 

est un radical alkyle en C-C20 alcenvle en r r 

^rSS^.T"- ~ 00 cyc,oa,ky,e - a ~ e - 

3 ^CinSni^ « — qu. pharmaceuflquement accepta b ,e 

radicaux a chafne droite ou ramiSe W^^Z^*™"** -m£T2, 
am* que ces mimes radicaux porta* un sSLant S - - f b ° n9 (Sauf indication contoaire ) 
substrtuant alcoxy. un substituant aryte un SSSS SS f " QUe F ' Br ' Cl ou ' " CF 3 . un 
tuant cycloalkyle, un substituant B^l%i oa ,^^Ls^Z t^ n SUbstituant haloary.e. un subs?" 
substrtuant alcanoylamine. un substLnt Z ^1?' ™ substitua "t alky.amine. un 

ou un substituant alkylthio; aryicardonylam.ne, un subst.tuant nitro. un substituant cyano 

ne cpT^uT^ desi 9 ne un radical hydrocarbo- 

halogenes. i ou 2 radicaux aHcy.e Inferieur Hu 2 mdica^v 6Ve " tu f 6ment Substitue P" 1 ou 2 
groupements hydroxy, i ou 2 groupemen ts a.Ky.aVme ' nf§rieUr ' U " radica ' ^ te - 1 °" 2 

groupements arylcarbonylamine. 1 ou 2 groupements' 1" f ° Upaments alcanoylamine. 1 ou 2 

groupements cyano ou 1 ou 2 groupements a^To ^'^ 1 ° U 2 9'oupements nrtro. 1 ou 2 

designe un radica, aromati qu 

les raxncaux phenyle ou naphtyle substitu/s doiiTlT! « b ° ne dans la Dartie cyclique. y cornoris 
a,ky.e inferieur. ! ou 2 atom^s dTaioX lT£?£! Sr 1 ou'/SS 

groupements hydroxyle. 1 ou 2 radicaux alkylamine i l l ^I^* alCoxy inferie ^, 1 ou 2 
arylcarbonylamine. 1 ou 2 groupements aminJ T , rad,CaU,C a,can °y'amine. 1 ou 2 radicaux 

at/ou 1 ou 2 radicaux alkylthio; 1 ° U 2 ° rou P«"««s 1 ou 2 groupements cyano 

^ s y, d e ; s? rxr ? ddsi9ne un — ~- 

ca*one-carbone;et (SM "X**™" contraire) et one seule double liaison 

oSt^TI ™ SI » 'vao, d. . . , ^es oe 

chaine normale dans le cas de "fa*. • J™, / CHa *" et de 1 a 4 atomes de carbone dans i« 
ou halogenes; (CH2> " et «»«"* PO*er un ou p.usieurs substJtuants alkyte infXfeur 

Pour ,a fabrication d'un medicament pour ,e traitement aes al.ergies 

-on ,a re. ndication f . dans .quelle „ est un radica, alky, pheny, ou P heny,a,ky, 
~T '"^^ , est 
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4. Utilisation selon la revendication 1, dans laquelle le compose est le N-hydroxy-N-methyl[1,V- 
biphenylyl]-4-acetamide. 

5- Utilisation selon la revendication 1, dans laquelle le compose est le N-(1 ,1 ^im^thyl^mylVN-hydnoxy- 
s [1 ,1 '-biphenylyl]-4-acetamide. 

6. Utilisation selon la revendication 1 , dans laquelle le compose est le N-hydroxy-N-phenylbenzenebutana- 
mide. 

70 7. Utilisation selon la revendication 1, dans laquelle le compose est le N-hydroxy-N-(phenylmethyl)- 
cyclohexane acetamide. 

8. Utilisation selon la revendication 1, dans laquelle le compose est le N-hydroxy-N-(phenylmethyl)- 
benzenebutanamide. 

75 

9. Utilisation selon la revendication 1 , dans laquelle le compose est le N-hydroxy-N-pentylbenzenebutana- 
mide. 

10. Compost ayant pour forrnule 

20 i 

0 

R 5 -(CH 0 ) -C-N-R 1 

dans laquelle R 1 est Thydrogene ou un radical alkyle inferieur, aryle, alcenyle inferieur, cycioalkyle, 
aralkyle ou 

30 

0 

(CH ) C-X 
d n 

35 ou n est un nombre de 1 a 4 et X est un groupement hydroxy, alcoxy. amine, alkylamine en Ci-C* ou 
dialkylamine en C1-C4.; 

R 2 est un radical aJkyle inferieur; 

R 3 est un radical alkyle en C1-C20, alcenyle en C 3 -C2o. aryle, arylalkyle, cycioalkyle, arylalcenyle, 
alcoxy inferieur, aic^nyloxy inferieur, arylalcoxy, ou cycloalkyloxy; et 
40 m est un nombre de 1 a 5; 

ou bien ce meme compost sous la forme d*un sel monobasique ou dibasique pharmaceutiquement 
acceptable, 

ou "alkyle inferieur, "alkyle", "cycioalkyle", "aryle", "alcenyle", "(CH 2 ) m n et "(CH 2 ) n w ont les 
significations qui sont donnees dans la revendication 1 . 

45 

11. Compost selon la revendication 10, dans lequel R 1 est un radical alkyle, ph£nyle ou phenylalkyle. 

12. N-Hydroxy-N-methyl[1 ,V-biph6nylyl]«4-acetamide. 

50 1 3. N-(1 ,1 '-Dimethylethyl)-N-hydroxy[1 .1 '-biphenylylj-^acetamide. 

1 4. N-Hydroxy-N-ph6ny Iberizenebutanamide. 

15. N-Hydroxy-N-(phenylmethyl)cycloh xane acetamide. 

55 

16. N-Hydroxy-N-(phenylmethyl)benz§nebutanamide. 

17. N-Hydroxy-N-pentylb nz^ nebutanamide. 
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PatentansprtJ che 

1. Verwendung einer Verbindung mit der Struktur 

0 

3 "1 

. OIT 

in der R 1 ein Wasserstoffatom, einen Niederalkyh Aryl-. NiederalkenyK Cycloalkyl- Oder Aralkylrest 
Oder die Gruppe 

O 
II 

(CH^C-X 

bedeutet. 

in der n 1 bis 4 betragt und X eine Hydroxygruppe, einen Alkoxyrest, eine Aminogruppe, einen Ci-CV 
Alkylaminorest oder einen Ci-C*-Dialkylaminorest bedeutet; 
R2 ein Wasserstoffatom Oder einen Niederalkylrest darstellt; 

R 3 einen Ci-C 20 -Alkyl-, C 3 -C 2 o-Alkenyl-, Aryl-, ArylaJkyh' Cycloalkyl, Arylalkenyl-, Niederalkoxy-, 
Niederalkenyloxy-, Aryiaikoxy- oder Cycloalkyioxyrest darstellt und 
m 1 bis 5 betragt oder 

einer solchen Verbindung in Form eines pharmazeutisch Vertraglichen ein- oder zweibasigen Salzes, 
wobei "Niederaikyl" oder "Alky!" (allein oder als Teil eines anderen Restes). sofern nicht anders 
bestimmt, einen gerad- Oder verzweigtkettigen Rest mit bis zu 12 Kohlenstoffatomen, bedeutet, sowie 
derartige Reste mit Halogensubstituenten, Wie Fluor-, Brom-, Chlor- oder Jodatome oder die Gruppe 
CF 3 -, einem Alkoxysubstrtuenten, einem Arylsubstituenten, einem Alkylaryisubstituenten, einem haioge- 
nierten Arylsubstituenten, einem Cycloalkylsubstituenten, einem Alky Icy cloalkylsubstituenten, ein r Hy- 
droxygruppe, einem Alkylaminosubstituenten, einem Alkanoylaminosubstituenten, einem Arylcarbonyla- 
minosubstituenten, einem Nitrosubstituenten, einem Cyanosubstituenten Oder einem AlkyJthiosubstitu- 
enten; 

wobei "Cycloalkyl" (allein oder als Teil eines anderen Restes) einen gesattigten cyclischen Kohlenwas- 
serstoffrest mit 3 bis 12 Kohlenstoffatomen bedeutet, wobei die Reste mit 1 oder 2 Halogenatomen, 1 
oder 2 Niederalkylresten, 1 oder 2 Niederalkoxyresten, einem Arylrest, 1 oder 2 Hydroxygruppen, 1 
oder 2 Alkylaminoresten, 1 oder 2 Alkanoylaminoresten, 1 oder 2 Arylcarbonylaminoresten, 1 oder 2 
Aminogruppen, 1 Oder 2 Nitrogruppen, , 1 oder 2 Cyanogruppen oder 1 oder 2 Alkylthioresten 
substituiert sein konnen; 

wobei "Aryl" (allein oder als Teil eines anderen Restes) einen ein- oder zweikernigen aromatischen 
Rest mit 6 bis 10 Kohlenstoffatomen im Ringanteil bedeutet, einschliefllich substituierter Phenyl- oder 
substituierter Naphthylgruppen, wobei der Substituent entweder der Phenyloder der Naphthylgruppe 1 
oder 2 Niederalkylreste. 1 oder 2 Halogenatome (Chlor, Brom oder Fluor), 1 oder 2 Niederalkoryreste. 1 
oder 2 Hydroxygruppen, 1 oder 2 AJkylaminoreste, 1 oder 2 Alkanoylaminoreste, 1 oder 2 Arylcarbony- 
laminoreste, 1 oder 2 Aminogruppen, 1 oder 2 Nitrogruppen, 1 oder 2 Cyanogruppen und/oder 1 oder 2 
Alkytthioreste bedeuten kann; 

wobei "Alkenyl" (allein oder als Teil eines anderen Restes), sofern nicht anders bestimmt, einen 
ungesattigten Kohlenwasserstoffrest mit 3 bis 8 Kohlenstoffatomen und einer einfachen Kohlenstoff- 
Kohlenstoff-Doppelbindung bedeutet 

und wobei die Reste "(CH 2 ) m n und "(CH 2 )n w gerad- oder verzweigtkettige Reste im Falle von "(CH 2 ) m " 
mit 0 bis 5 Kohlenstoffatomen in der Hauptkette, und im Falle von "(CH 2 ) m " mit 1 bis 4 Kohlenstoffato- 
* men in der Hauptkette einschlie/ten und einen oder mehrere Niederalkyl- oder Halogensubstituenten 
enthalten konnen; 

zur Herstellung eines Arzneimlttels zur Behandlung von Allergien. 

2. Verwendung nach Anspruch 1 , wobei R 1 einen Alkylrest, eine Phenylgruppe oder einen Phenylalkylrest 
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bedeutet 

3. Verwendung nach Anspaich 1. wobei R 1 eine Phenylgruppe Oder einen Phenylalkylrest, R 2 ein 
Wasserstoffatom und R 3 eine Phenylgruppe, eine Biphenylgruppe Oder einen Cycloalkylrest bedeutet 
und m 1 Oder 2 oder 3 ist. 

4. Verwendung nach Anspruch 1, wobei die Verbindung N-Hydroxy-N-methylfl.l'-biphenylylJ-^acetamid 
ist 

5. Verwendung nach Anspruch 1, wobei die Verbindung N-(1,r-Dimethylethyl)-N-hydroxy[1 f r-biphenylyll- 
4-acetamid ist. 

6. Verwendung nach Anspruch 1, wobei die Verbindung N-Hydroxy-N-phenylbenzolbutanamid ist 

7. Verwendung nach Anspruch 1, wobei die Verbindung N-Hydroxy-N^phenylmethyl)cyclohexanacetamid 
ist 

8. Verwendung nach Anspruch 1, wobei die Verbindung N-Hydroxy-N-(phenylmethyl)benzolbutanamid ist 

9. Verwendung nach Anspruch 1, wobei die Verbindung N-Hydroxy-N-pentylbenzolbutanamid ist 

10. Verbindung mit der Struktur 



O 

OR 

in der R 1 ein Wasserstoffatom, einen Niederalkyl-. Aryl-. Niederalkenyh Cycloalkyl- Oder Aralkylrest 
oder die Gruppe 



bedeutet, in der n 1 bis 4 betragt, und X eine Hydroxygruppe, einen Aikoxyrest, eine Aminogrupp . 
einen Ci-C*-AIkylamino- oder Ci -C*-Dialkylaminorest bedeutet, 
R 2 einen Niederalkylrest darsteilt; 

R 3 einen Ci-C2o-Alkyl- f C 3 -C2o-Alkenyh Aryl-, ArylaikyK Cycloalkyl-, Arylalkenyl-, Niederalkoxy-. 
Niederalkenyioxy-, Arylalkoxy- oder Cycloalkyloxyrest darsteilt; und 
m 1 bis 5 betragt; . 

oder eine solche Verbindung in Form eines pharmazeutisch vertraglichen einbasigen oder zweibasigen 
Salzes, wobei die Begriffe B Niederalkyl n , "Alkyl", "Cycfoalkyl", "Aryl", "Alkenyl", n (CH z ) m M und •(CH 2 )- 
„" die Bedeutungen gemMtf Anspruch 1 haben. 

11. Verbindung nach Anspruch 10, in der R 1 einen Alkylrest, eine Phenylgruppe oder ein Phenylalkylrest 
bedeutet 

12. N-Hydroxy-N-rnethyltl^'-biphenylylh^acetamid. 

1 3. N-(1„i '-Dimethylethyl)-N-hydroxy[1 ,1 , -biphenylyl]-4-acetamid. 

1 4. N-Hydroxy-N-pheny Ibenzolbutanamid. 

15. N-Hydroxy-N-(phenylmethyl)cyclohexanacetamid. 
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16. N-Hydroxy-N-(phenyImethyl)benzolbutanamid. 

17. N-Hydroxy-N-pentylbenz ibutanamid. 
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